Analysis of transcriptional regulation of human breast aromatase by in vitro and in vivo studies.
Aromatase mRNA in normal breast tissues is mainly transcribed from exon 1b (I.4) of the gene. However, in breast cancer tissues, it is often transcribed from exon 1c/1d (I.3/PII). Such a switching from exon 1b to exon 1c/1d has often found concomitantly with elevated levels of aromatase mRNA. To elucidate the molecular mechanism of a switching of multiple exons 1 and enhanced expression of aromatase in the breast tissues, we identified essential elements responsible for transcription from exon 1b. Gel shift assays indicated that there are two essential elements for transcription from exon 1b between -300 and -500 bp in the promoter region. The two unique elements have homologous consensus DNA sequences, and competed for binding of the specific nuclear protein with each other. We next generated transgenic mouse expressing a reporter gene controlled by multiple promoters in the human aromatase gene. The mouse gave tissue-specific expression of the reporter gene and tissue-specific utilization of the alternative promoter regions. These results show that this transgenic mouse is a good model animal for the study of tissue-specific regulation of human aromatase gene.